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Abstract 
Micro-machined tunneling gyroscope with vibrating beam is constituted by 
micro-machined structure, driver, weak signal detector and feedback controller. 
Driver, weak signal detector and feedback controller are important to the 
performance of micro-machined gyroscope in the case of micro-machined 
structure is fabricated. 
The tunneling current in micro-machined gyroscope is very weak and easy to 
be submerged by noise and disturbance. Tunneling effect acts only in a 
minuteness gap scope and tunneling current is nonlinear to the input angular rate. 
These will reduce the gyroscope's measuring scope and resolution significantly. 
This paper tries to enhance the amplifier's precision, sensitivity, dynamic response 
character and anti-jamming ability through designing the weak current amplifier's 
circuit carefully; In order to enlarge the gyroscope's measuring scope, it is 
necessary to design a feedback control system to maintain a constant tunneling 
gap through adjusting the electrostatic rebalance force. Primary research works in 
this thesis are as follows: 
1、 The circuit used to detect the weak tunneling current is designed 
according to the feature of the output signal from the micro-machined 
tunneling gyroscope. The feasibility of the design is proved by the 
experimental results. 
2、 A standard weak current generator is designed to calibrate the detecting 
circuit. 
3、 The system level model of the gyroscope is built and simulated in 
SIMULINK to study the dynamic response characters of the gyroscope. 
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At the same time, a well designed weak current detecting and feedback 
controlling system can lower fabrication requirements and provide validating 
conditions for micro-machined gyroscope.  It will accelerate the industrialization 
of micro-machined gyroscope greatly.  
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第一章   绪论   






























































































































































隧道硅尖 1、隧道电极 2和控制电极 3。在硅尖、隧道电极和控制电极上方有




























            图 1-1  梁式微机械电子隧道陀螺仪结构简图 
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